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We use simulations of heavy quark eective eld theory to calculate the Isgur-Wise function, and we demonstrate




decay in the lattice heavy quark eective
theory (HQET).
1. INTRODUCTION
We describe the calculation of the hadronic ma-





CKM matrix elements from ex-
perimental data [1]. To reach the bottom quark
mass our strategy is to interpolate between re-





results from lattice HQET [2]. Here we discuss
only the HQET simulations, as our clover form
factor simulations have only just started.
All of our simulations use n
f
= 2 dynamical
staggered congurations with a volume 16
3
 48
and  = 5:445.
2. ISGUR-WISE FUNCTION
The Isgur-Wise function is the QCDmatrix ele-
ment required in the extraction of V
cb
from exper-
imental data. Experimental measurements of the
slope of the Isgur-Wise function vary from 0:31 to

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1:17, and the variations in theoretical predictions
are nearly as large [3]. Initial attempts to calcu-
late the Isgur-Wise function in lattice HQET had
problems either with the signal to noise ratio [4]
or the renormalization factors [7]. The rst com-
plete calculation has been done recently by the
Kentucky group [8].
We use the same method as the Kentucky
group (see also [4,7]). We ran at all permutations
of the following velocities: (0; 0; 0), (0:1; 0; 0),
(0:25; 0; 0) and (0:5; 0; 0). Our sample size is 80
congurations, and our Wilson  values are 0:160
and 0:163. A relative smearing function of e
 0:67r
was used between the quarks in the B meson.
In Fig. 1 we plot the bare Isgur-Wise function
for various time separations between the current
and the B source. If the ground state has been
isolated, then the Isgur-Wise function should be
independent of this separation. The data for
t = 2; 3; 4 are consistent within present errors.
It is traditional to report the slope of the Isgur-
Wise function as a function of the dot product of
2Figure 1. Unrenormalized Isgur-Wise function










2 0:415(8) 200=44 0:412(9) 171=44
3 0:48(4) 31=44 0:47(4) 24=44
4 0:48(12) 18=44 0:48(13) 17=44
Table 1
Preliminary ts to bare Isgur-Wise function data
the two meson velocities (! = v  u). In Table 1
we report ts to
(!) = 1  
2
(!   1) (1)
Assuming negligible quark mass dependence,
our best estimate is therefore 
2
= 0:48(13) at the
physical light quark mass. (We stress that it can
not be compared with the experimental value un-
til the renormalization factors calculated in [8] are
included.) For comparison, at  = 6:0 the Ken-
tucky group gets a bare 
2
= 0:56 and Hashimto
and Matsufuru [7] get 
2
 0:54 (where we have
approximately removed the eect of tadpole im-
provement from their result [8]).
All the simulations of lattice HQET [7,8] show
a very weak dependence of the slope on the light
quark mass. However, the UKQCD collabora-
tion [9] found a statistically signicant decrease
in 
2






0:1 0:04(2) 0:074 0:051 0:085
0:25 0:13(2) 0:18 0:12 0:21
0:5 0:25(3) 0:34 0:23 0:41
Table 2
Various estimates of the HQET velocity renor-
malization
that used clover quarks for the b quark. We also
tried tting our bare Isgur-Wise function data to
a t model that had quadratic corrections of ! in
Eq. 1. Acceptable ts were found with approxi-
mately the same slope as in Table 1 and positive
curvature.
The velocity of the lattice HQET action is
renormalized [10] because the action breaks
Lorentz symmetry. As we described last year [11],
we have tried to estimate the renormalized veloc-
ity from the dispersion relation of an HQET me-
son at nite residual momentum [7]. The renor-















) is the energy of the HQET meson
at nite residual momentum (p). In Table 2 we
show the results of the non-perturbative velocity
renormalization. We t all the correlators in the
time region 5 to 13 and obtained correlated 
2
=df
slightly less than one. For comparison, we also
show the results for the perturbative renormal-
ization calculated by Mandula and Ogilvie [5,6],










, as well as using the tree-level
tadpole improved estimate [8].
The results in Table 2 show that the velocity
renormalization is large. These results would sug-
gest that perturbation theory with a boosted cou-
pling agrees best with the non-perturbative re-
sult. However, other analyses found better agree-
ment between the tree-level tadpole scheme [8]
and the non-perturbative calculations [5{7]. This
issue is under investigation.
33. B !  FORM FACTOR





lows a determination of V
ub
, if the relevant QCD
form factors can be calculated. There have been
a number of lattice QCD calculations of the re-
quired form factors (see [1,12] for reviews). How-
ever, previous approaches suer from the draw-
back that calculations are done at large q
2
, thus
requiring a large extrapolation to q
2
 0, where
measurements are currently made. To reach a
low q
2
requires large meson velocities|not eas-
ily achieved for heavy mesons in the NRQCD-
or propagating-quark-approaches. As we have
shown [11], a good signal can be obtained for the
HQETB meson with a large velocity (v  0:8), so
we propose the use of HQET|light simulations
to explore lower q
2
(see [13] for similar ideas). It
is not clear that HQET will be a good approxi-
mation to the dynamics of the B meson, at these
values of q
2
, nor that a suciently good signal
will be obtained. However, results should be very
useful in helping to reduce the heavy quark ex-
trapolation errors over simulations that only use
clover quarks.
Because B ! light meson form factors have
never been studied before using lattice HQET
(although the static limit was studied in [14]),





using HQET to check for a signal. We use
the setup described in [14] with the heavy clover
quark replaced by a HQET quark. In Fig. 2 we



















that is proportional to the hB j J

j i matrix
element, as a function of the operator time t. The
B source is xed at t
f
= 23, and the light meson
source is xed at t = 0.
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Figure 2. HQET|light matrix element
REFERENCES
1. T. Onogi, these proceedings.
2. J. Mandula and M. Ogilvie, Phys. Rev. D 45
(1992) 2183.
3. M. Neubert (1997) hep-ph/9702375.
4. J. Mandula and M. Ogilvie, Nucl. Phys. B
(Proc. Suppl. ) 34 (1994) 480.
5. J. E. Mandula and M. C. Ogilvie, (1996) hep-
lat/9602004.
6. J. E. Mandula and M. C. Ogilvie, (1997) hep-
lat/9703020,
7. S. Hashimoto and H. Matsufuru, Phys. Rev.
D 54 (1996) 4578.
8. T. Draper and C. McNeile, (Nucl. Phys. B
(Proc. Suppl. ) 47 (1996) 429. J. Christensen,
T. Draper and C. McNeile, these proceedings.
9. K. C. Bowler (UKQCD collaboration), Phys.
Rev. D 52 (1995) 5067.
10. U. Aglietti, Nucl. Phys. B421 (1994) 191.
11. C. Bernard et al., Nucl. Phys. B (Proc.
Suppl. ) 53, (1997) 374.
12. J. Flynn, Nucl. Phys. B (Proc. Suppl. ) 53
(1997) 168.
13. J. Sloan, these proceedings.
14. UKQCD Collaboration, Nucl. Phys. 425
(1995) 4905.
